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\ In the Claims: 

1 ^ \/ \1. A tuner, comnnsing: 

2 a pre-select/filter that receives a plurality of channels; 

3 > an image/reject mixer coupled to an output of said pre-select filter; 

4 a locaK>scillator coupled to said image reject mixer; and 

5 an filter coupled to an output of said image reject mixer; 

6 Wherein said image reject mixer directly down-converts a selected channel 

7 from smd plurality of channels to an IF frequency that is within a passband of said 
Q 8 BF^er, said selected channel determined by a frequency of said local oscillator. 

lit 

;t: ^ 2. The tuner of claim 1, fiirther comprising a means for adjusting said local 

! J] 2 oscillator frequency to change said selected channel. 

/ . 

:„ ^ 3. The tuner o^claim 1, wherein said tuner is on a single semiconductor 

u 2 substrate. / 

i / 

^ 4. ' The tunej of claim 1 , wherein an undesired image of said selected channel 

2 is suppressed by said image reject mixer. 

' / 

1 5 . The mner of claim 1 , wherem said image reject mixer includes two or more 

2 componenUnixers that are driven in quadrature by said local oscillator. 

1 6. I^e tuner of claim 1, wherein said IF filter is a poly-phase filter. 

1 7. The tuner of claim 1, further comprising a signal processing module 

2 coupled to an output of said IF filter, said signal processing module converting an 

3 analog/lF output signal to a digital IF output signal. 

1 8. / The tuner of claim 1, wherein said pre-select filter is calibrated based on 
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2 said selected channel, said pre-select filter calibration being independent of said 

3 image reject mixer. 

1 9. The tuner of claim 1, /wherein said image reject mixer is calibrated based 

2 on said selected channel. / 

1 10. The tuner of claim^l , further comprising an amplifier coupled between said 

2 pre-select filter and said image reject mixer. 

i 3 1 11 The tuner of claim 1 0, wherein said amplifier is calibrated for said selected 

I J 2 channel. / 

1 12. The tuner ouclaim 10, further comprising: 

U 2 a test path/having a first input coupled to an output of said pre-select 

3 fiher, and a second input coupled to an output of said amplifier; and 

|B 4 a signal analyzer having an input coupled to an output of said test path. 

i / 

,51 13 The tuner of claim 12, wherein said test path bypasses said image reject 

2 mixer. / 

1 14. The tjaner of claim 12, wherein said local oscillator injects a test signal 

2 having a fi-ecfuency of said selected channel into an input of said pre-select filter. 

1 15. Thef tuner of claim 14, wherein said signal analyzer determines an I/Q 

2 balance offsaid pre-select filter based on said test signal. 

1 16. The tuner of claim 15, wherein parameters of said pre-select filter are 

2 adjusted /to improve said I/Q balance of said amplifier. 

1 17. the tuner of claim 14, wherein said signal analyzer determines an I/Q 
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balance of said ampli^^ based on said test signal. 

18. The Wher of claim 17, wherein parameters of said amplifier module are 
adjusted t^o improve said I/Q balance of said amplifier. 

19. The tuner of claiii 14, wherein said signal analyzer has a second input 
coupled to an output of said image reject mixer, and wherein said signal analyzer 
determines an I/Q balarice of said image reject mixer based on said test signal. 



20. The tuner of claim 19, wherein parameters of said image reject mixer are 
adjusted to improve said I/Q balance of said image reject mixer. 

21. The tuner off claim 19, wherein an I/Q balance of said local oscillator is 
adjusted to improVe said I/Q balance of said image reject mixer. 

22. The tunejr of claim 1, wherein said pre-select filter is a bandpass filter, and 
wherein a passband of said bandpass filter corresponds to a bandwidth of said 
plurality of channels. 

S 23. The tuner of cl^m 1, further comprising a means for compensating for a 
frequency drift of saifl RF input signal. 

24. The tuney^Df claim 23, wherein said means for compensating comprises a 
means for adjusting a frequency of said local oscillator to track said fi^equency drift 
of said RF simal, based on an automatic frequency control signal. 

25. Afuner, comprising: 
r pre-select filter that receives a plurality of channels; 

f an image reject mixer that directly down-converts said plurality of channels 
to ccfrresponding lower IF frequencies, said IF frequencies determined by a 



SKGF: 1 87^.0 160000/BP: 1550 





-26- 

5 frequency of a Ip^ oscillator signal; and 

6 M I ^ an IF^ter that selects a channel from said plurality of down-converted 

7 channels, wherein said selected channel is in passband of said IF filter. 

1 26. A tuner, compr^ing: 

2 a pre-select filter that receives a plurality of channels; 

3 an amplifier that is coupled to said pre-select filter; 

4 an image reject mixer that is coupled to said amplifier; 

5 an IF filter coupled to an output of said image reject mixer; and 

i □ 6 a test path hdving a first input coupled to an output of said pre-select filter, 

I J 7 and a second input fcoupled to an output of said amplifier, wherein said test path 

\^ 8 bypasses said image reject mixer. 

G 1 27. The tuner of claim 26, fiirther comprising: 

;U ^ means far injecting a test signal into said pre-select filter, wherein said test 

y 3 signal corresponds to a selected channel; and 

ig a signafl analyzer, coupled to an output of said test path, wherein said 

: i 5 signal analyze^ determines an I/Q balance of said pre-select filter based on said test 

6 signal. / 

1 28. The tuner of claun 27, further comprising means for adjusting parameters 

2 of said pre-select filter based on said I/Q balance. 

1 29. The tuner of claim 27, wherein said signal analyzer determines an I/Q 

2 balance/of said amplifier based said test signal. 

1 30. / The tuner of claim 29, fiirther comprising means for adjusting parameters 

2 \\ ^P^^fi^^ based on said I/Q balance. 

1 Amethod of calibrating a tuner for a selected channel, comprising the 
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1 steps of: 

2 ^ ( 1 ) generating a test signal having a frequency that corresponds to said 

3 selecte^ channel; 

4 Ov ^ ' "yecting said test signal into an input of said tuner; and 

^ \^ ^"^ \ determining an I/Q balance of one or more components of the 

6 Vy tuner, basM on said test signal. 

1 32. The meth^d^f cldirf^ further comprising the step of: 

2 (4) ^/adjusting p^ameters of said components of the tuner to improve 
Q 3 said I/Q balance. 

\% 1 33. The method of daim 32, further comprising the step of 

2 (5) repeating steps (l)-(4) after a time delay. 

- I 

y ^ 34. The method of claim 31, wherein step (3) comprises the step of 

0 2 ^ determining an I/Cfbalance of a pre-select filter based on said test signal. 

\^ ^ 0 method of claim 34, further comprising the step of: 

2 (4) adjusting one or more parameters of said pre-select filter to 

3 j improv^aid I/Q balance of said pre-select filter at said selected channel 

4 fi-equ^cy. . ^ 

1 36. The method of claim 31, wherein step (3) comprises the step of 

2 determiningan I/Q balance of an amplifier based on said test signal. 

1 ^ 37. The met^i^dof claim 36, further comprising the step of 

^ \ iJr ^"^^ X ^^J^^^^'^S ^^^^ parameters of said amplifier to improve said 

3 I/Q balangfe of said amplifier at said selected channel frequency. 

1 38. The metheW of claim 31, wherein step (3) comprises the step of 
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2 determining an balance of an image reject mixer based on said test signal 

1 ^ method^ claim 38, further comprising the steps of: 

2\j (4) adjusting one or more parameters of said image reject mixer to 

3 ^ improve smdl/Q balance of said image reject mixer at said selected channel 

4 frequM<5y. 

1 40. The method if claim 39, further comprising the step of: 

2 (5) adjuring an I/Q balance of a local oscillator signal that drives said 
i3 3 image reject mixer to improve said I/Q balance of said image reject mixer. 

is i 

it: 1 41. A method of calibrating a tuner for a selected channel, comprising the 

in 2 steps of / 

1 1 ^ ( 1 ) generating a test signal having a frequency that corresponds to said 

L., 4 selected channel; / 

0 5 (2) injecting said test signal into an input of said tuner; 

is 6 0) determining an I/Q balance of a pre-select filter based on said test 

7 signal; and / 

8 (4) adjusting parameters of said pre-select fiher to improve said I/Q 

9 balance for said pre-select filter at said selected channel frequency. 

1 42. The nifethod of claim 41, further comprising the steps of 

2 (5) / determining an I/Q balance of an amplifier based on said test signal, 

3 wherein sled (5) is performed after step (4); and 

4 (6) / adjusting parameters of said amplifier to improve said I/Q balance 

5 for said amplifier at said selected channel frequency. 

1 43. TMe method of claim 42, further comprising steps of: 

2 0) determining an I/Q balance of an image reject mixer based on said 

3 test si^al, wherein step (7) is performed after step (6); and 
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4 (8) adjusting parameters of said image reject mixer to improve said l/Q 

5 balance for said image reject mixer at said selected channel frequency. 

44. The method of dlaim 43, further comprising the step of 
(9) adjustiilg an l/Q balance of a local oscillator signal that drives said 

image reject mixer to iinprove said I/Q balance of said image reject mixer. 

45, In a tuner, a metho/Ji of processing an RF input signal having a plurality of 
channels, wherein one oysaid channels is a selected channel, comprising the steps 

./ 

( 1 ) filtering the RF input signal using an input filter to remove out-of- 
band signals; 

(2) do\^-converting the RF input signal to a down-converted signal 
using an image refect mixer so that the selected channel is shifted to a pre-defined 
intermediate frequency (IF), and so that an image of the selected channel is 
attenuated relative to the selected channel; and 

(3) / filtering said down-converted signal using an IF filter to pass the 
{11 selected diannel at said IF frequency, and to attenuate at least one of the 

12 remmning channels. 

/ 

1 46. The method of claim 45, wherein step (2) comprises the step of mixing the 

2 RF input signal with a signal in said image reject mixer, wherein a frequency 

3 of said LO signal is determined based on said selected channel and said IF 

4 frequency. 

1 47. The methcfd of claim 45, fiarther comprising the step of 

2 (4) caflibrating the tuner prior to step ( 1 ) based on the selected channel 

1 48. The mfethod of claim 47, wherein step (4) comprises the steps of 

^ (a) / generating a test signal having a frequency that corresponds to the 
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selected channel; 

(b) / injecting said test signal into an input of the tuner; 

(c) / calibrating said input filter based on said test signal; 

(d) / calibrating an amplifier based on said test signal; and 

(e) / calibrating said image reject mixer based on said test signal. 



49. Thfe method of claim 48, wherein step (c) comprises the steps of: 
(IV determining an I/Q balance of said input filter based on said test 

signal; ant 

(ii ) adjusting parameters of said input filter to improve said I/Q balance 
for said ii put filter at said selected channel fi-equency . 

50. T^he method of claim 48, wherein step (d) comprises the steps of 
) determining an I/Q balance of said amplifier based on said test 

signal; ^d 

f ii) adjusting parameters of said amplifier to improve said I/Q balance 
for said amplifier at said selected channel fi-equency. 



51. / The method of claim 48, wherein step (d) comprises the steps of 

(I) determining an I/Q balance of said image rej ect mixer based on said 
test sifenal; and 

(ii) adjusting parameters of said image reject mixer to improve said I/Q 
balai^e for said image reject mixer at said selected channel fi^equency. 




52. I The method of claim 51, fiirther comprising the step of 
(iii) adjusting an I/Q balance of a local oscillator signal that drives said 

im^e reject mixer to improve said I/Q balance of said image reject mixer. 

53. A me^d of dovm-converting a radio fi-equency (RF) signal to an 
intermediate/frequency (IF) signal, comprising the steps of 
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1 (1) filtering theRF signal to reject at least one out-of-band signal; 

2 ^ (2) in-phase/l) and quadrature (Q) mixing the RF signal with a LO 

3 \^ [j.^ signal to produce an JF signal having image suppression; and 

4 (3) filtei^g said IF signal to select the desired channel. 

1 54. The method of claim 53, wherein step (2) comprises: 

2 (a) dividing ^he RF signal into a first component and a second 

3 component; 

4 (b) mixing /said first component of the RF signal with an in-phase 
component of said L© signal to produce an in-phase IF signal component, and 
mixing said second cbmponent of the RF signal with a quadrature component of 

7 said LO signal to produce a quadrature IF signal component; and 

8 (c) combining said in-phase IF signal component and said quadrature 

9 IF signal componjent. 

1 55 . The method of claim 54, wherein step (c) comprises the step of combining 

2 said in-phase IF signal component and said quadrature IF signal component in an 

3 IF filter havirig a passband at a fi-equency of said desired channel. 
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